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ABSTRACT
The purposes of this research were to study effect of egg coating of 2 recipes; recipe
1: wheat starch, and recipe 2: mixture of wheat starch and hydroxypropyl methylcellulose
(HPMC), and to compare the physical qualities of eggs on 3 sets including set 1: eggs
non-coated, set 2: eggs coated with wheat starch, and set 3: eggs coated with mixture of wheat
starch and hydroxypropyl methylcellulose. The data were collected to compare 9 physical
qualities when stored at ambient temperature (28 ± 3°C) for 35 days and to check the physical
qualities of eggs on 0, 5, 10, 15, 20, 25, 30 and 35 days during experiment. The results
indicated that the eggs coated with mixture of wheat starch and hydroxypropyl methylcellulose
maintained the physical qualities of eggs better than eggs non-coated and eggs coated with wheat
starch.
Keywords: Egg coating, Wheat starch, Hydroxypropyl Methylcellulose, Physical qualities of
eggs
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∫∑π”
‰¢à‰°à‡ªìπÕ“À“√∑’Ë‰¥â√—∫§«“¡π‘¬¡®“°ºŸâ∫√‘‚¿§Õ¬à“ß¡“° ‡π◊ËÕß®“° “¡“√∂À“´◊ÈÕ‰¥âßà“¬ √“§“∂Ÿ°
·≈–¡’§ÿ≥§à“∑“ß‚¿™π“°“√ Ÿß‡æ√“–¡’ “√Õ“À“√À≈“¬™π‘¥∑’Ë®”‡ªìπμàÕ√à“ß°“¬ ‚¥¬‰¢à‰°à∑’Ë ¡∫Ÿ√≥å®–
¡’‚§√ß √â“ß∑’Ëª√–°Õ∫¥â«¬ 3  à«π ”§—≠ ‰¥â·°à ‡ª≈◊Õ°‰¢à 9-12% ‰¢à¢“«ª√–¡“≥ 60% ·≈–‰¢à·¥ß
30-33% [1] ∑—Èßπ’È„πÕÿμ “À°√√¡‰¢à‰°à à«π„À≠àæ∫«à“‰¢à‰°à¡’°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ‰¥âßà“¬‡¡◊ËÕ‡°Á∫√—°…“
‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28 ± 3°C) ·≈–√–¬–‡«≈“°“√‡°Á∫√—°…“∑’Ë‡æ‘Ë¡¢÷Èπ  àßº≈„Àâ§ÿ≥¿“æ¢Õß‰¢à‰°à≈¥≈ß [2] Õ—π
‡π◊ËÕß¡“®“°°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ¿“¬„π ‡™àπ °“√ Ÿ≠‡ ’¬πÈ”ºà“π√Ÿ¢Õß‡ª≈◊Õ°‰¢à‰°à [3] ∑”„ÀâπÈ”Àπ—°
¢Õß‰¢à‰°à≈¥≈ß·≈–™àÕßÕ“°“»¿“¬„πøÕß‰¢à¢¬“¬„À≠à¢÷Èπ ‚¥¬πÈ”∑’Ë Ÿ≠‡ ’¬‰ª à«π„À≠à¡“®“°‰¢à¢“«´÷Ëß¡’
§«“¡™◊Èπ∂÷ß 87.60% „π¢≥–∑’Ë‰¢à·¥ß¡’§«“¡™◊Èπ 51.10% Õ’°∑—ÈßπÈ”®“°‰¢à¢“« à«πÀπ÷Ëß®–·æ√à‡¢â“‰ª„π
‰¢à·¥ßºà“π∑“ß‡¬◊ËÕÀÿâ¡‰¢à·¥ß∑”„Àâ‰¢à·¥ß¢¬“¬„À≠à¢÷Èπ·≈–°“√ Ÿ≠‡ ’¬·°ä ºà“π√Ÿ¢Õß‡ª≈◊Õ°‰¢à‰°à ‡™àπ
CO2 NH3 ·≈– H2S ´÷Ëß‡°‘¥®“°°“√ ≈“¬μ—«∑“ß‡§¡’¢Õß “√Õ‘π∑√’¬å„π‰¢à‰°à [4] ∑”„Àâ‰¢à‰°à¡’§ÿ≥¿“æ
≈¥≈ß‡™àπ°—π ∑—Èßπ’È°“√≈¥°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß‰¢à‰°à  “¡“√∂∑”‰¥â‚¥¬°“√‡°Á∫√—°…“‰¢à‰°à‰«â„πÕÿ≥À¿Ÿ¡‘μË”
·μà‡π◊ËÕß®“°¡’μâπ∑ÿπ∑’Ë Ÿß «‘∏’π’È®÷ß‰¡à‡ªìπ∑’Ëπ‘¬¡ ”À√—∫ºŸâ§â“ª≈’° à«π„À≠à„πª√–‡∑»‰∑¬ ®÷ß∑”„Àâ‰¢à‰°à∑’Ë√Õ
®”Àπà“¬ Ÿ≠‡ ’¬§ÿ≥¿“æ‡√Á«  àßº≈°√–∑∫μàÕÕÿμ “À°√√¡‰¢à‰°à‡ªìπÕ¬à“ß¡“° Õ¬à“ß‰√°Áμ“¡ πÕ°®“°°“√
‡°Á∫√—°…“‰¢à‰°à‰«â∑’ËÕÿ≥À¿Ÿ¡‘μË”·≈â« °“√‡§≈◊Õ∫º‘«‰¢à‰°à°Á‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë “¡“√∂≈¥°“√‡ª≈’Ë¬π·ª≈ß
§ÿ≥¿“æ¢Õß‰¢à‰°à‰¥â ·μàªí®®ÿ∫—π¡’°“√„™â “√‡§≈◊Õ∫∑’Ë‡ªìππÈ”¡—πÀ√◊Õ “√ —ß‡§√“–Àå ´÷Ëß¡’μâπ∑ÿπ°“√º≈‘μ Ÿß
·≈–Õ“®¡’ “√æ‘…À√◊Õ “√μ°§â“ß∑’Ë®–°àÕ„Àâ‡°‘¥Õ—πμ√“¬μàÕºŸâ∫√‘‚¿§ [5-6] ¥—ßπ—Èπ ºŸâ«‘®—¬®÷ß¡’§«“¡ π„®∑’Ë®–
»÷°…“°“√„™â “√ª√–‡¿∑‰Œ‚¥√§Õ≈≈Õ¬¥å¡“‡ªìπ “√‡§≈◊Õ∫º‘«‰¢à‰°à ‡æ◊ËÕ™à«¬≈¥°“√‡ª≈’Ë¬π·ª≈ß·≈–√—°…“
§ÿ≥¿“æ¢Õß‰¢à‰°à·∑π°“√„™â “√‡§≈◊Õ∫∑’Ë‡ªìππÈ”¡—πÀ√◊Õ “√ —ß‡§√“–Àå ‡π◊ËÕß®“° “√ª√–‡¿∑‰Œ‚¥√§Õ≈≈Õ¬¥å
‰¡à‡ªìπÕ—πμ√“¬μàÕºŸâ∫√‘‚¿§ √«¡∂÷ß¡’§ÿ≥ ¡∫—μ‘∑’Ë°àÕ„Àâ‡°‘¥‡®≈ ·≈– “¡“√∂¢÷Èπ√Ÿª‡ªìπøî≈å¡‰¥âßà“¬ [7] ‡¡◊ËÕ
π”¡“‡§≈◊Õ∫∑’Ëº‘«Àπâ“¢Õß‡ª≈◊Õ°‰¢à‰°à®–∑”„Àâ‡°‘¥øî≈å¡∫“ßÊ ÷´Ëß™à«¬≈¥°“√ºà“π‡¢â“ÕÕ°¢Õß§«“¡™◊Èπ·≈–
≈¥°“√ Ÿ≠‡ ’¬·°ä ºà“π∑“ß√Ÿ¢Õß‡ª≈◊Õ°‰¢à‰°à‰¥â ∑”„Àâ§ÿ≥¿“æ¢Õß‰¢à‰°à∑—Èß∑“ß¥â“π‡§¡’ ¥â“π°“¬¿“æ·≈–
¥â“π™’«¿“æ¥’¢÷Èπ [8]
®“°°“√»÷°…“ß“π«‘®—¬¢Õß«√√≥“ ¢—π∏™—¬ [9] æ∫«à“ μ“√å™¢â“« “≈’ª√–°Õ∫¥â«¬æÕ≈‘·´Á°§“-
‰√¥å´÷Ëß‡ªìπ “√ª√–‡¿∑‰Œ‚¥√§Õ≈≈Õ¬¥å¡’Õß§åª√–°Õ∫À≈—°§◊Õ Õ–‰¡‚≈·æ§μ‘π 74% ·≈– Õ–‰¡‚≈  26%
´÷ËßÕ–‰¡‚≈ ‡ªìπæÕ≈‘‡¡Õ√å‡ âπμ√ß∑’Ë‡™◊ËÕ¡μàÕ°—π¥â«¬æ—π∏– α-1, 4-Glycosidic linkage ¢Õß°≈Ÿ‚§ ‡√’¬ß
μàÕ°—π‡ªìπ “¬¬“« ‰¡à¡’°“√·μ°·¢πß®÷ß∑”„ÀâÕ–‰¡‚≈ ¡’§ÿ≥ ¡∫—μ‘‡ªìπøî≈å¡‰¥â¥â«¬μ—«‡Õß (Self-supporting
film)  “¡“√∂„™â‡ªìπ “√‡§≈◊Õ∫‡æ◊ËÕ≈¥À√◊Õ¬◊¥Õ“¬ÿ°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß«—μ∂ÿ¥‘∫‰¥â ‡™àπ º—° ¥
º≈‰¡â √«¡∂÷ßÕ“À“√·ª√√Ÿªμà“ßÊ πÕ°®“°π’È „π‚§√ß √â“ß¢Õß μ“√å™¢â“« “≈’¬—ßª√–°Õ∫¥â«¬‚ª√μ’πÀ≈—°∑’Ë ”§—≠
2 ™π‘¥§◊Õ ‰°≈Õ–¥‘π (Gliadin) ·≈–°≈Ÿ‡μπ‘π (Glutenin) „πÕ—μ√“ à«π∑’Ë„°≈â‡§’¬ß°—π ‚ª√μ’π∑—Èß 2 ™π‘¥
®– √â“ßæ—π∏–‰¥´—≈‰ø¥å (Disulfide bond) ‡™◊ËÕ¡μàÕ°—π‡°‘¥‡ªìπ‚ª√μ’π°≈Ÿ‡μπ´÷Ëß‰°≈Õ–¥‘π¡’§ÿ≥ ¡∫—μ‘
∑’Ë‡Àπ’¬« (Viscous properties) ·≈–°≈Ÿ‡μπ‘π¡’§ÿ≥ ¡∫—μ‘¬◊¥À¬ÿàπ§≈â“¬ ª√‘ß (Elastic properties) ¥—ßπ—Èπ
‚ª√μ’π°≈Ÿ‡μπ„π μ“√å™¢â“« “≈’®÷ß¡’ ¿“æ¬◊¥À¬ÿàπ·≈–¡’§«“¡Àπ◊¥ [10] ÷´Ëß‡ªìπ§ÿ≥ ¡∫—μ‘„π°“√‡ªìπ “√°àÕ
øî≈å¡∫“ßÊ ‰¥â ·≈–®“°§ÿ≥ ¡∫—μ‘‡À≈à“π’È ºŸâ«‘®—¬®÷ß‰¥â‡≈◊Õ°„™â μ“√å™¢â“« “≈’‡ªìπ “√‡§≈◊Õ∫º‘«‰¢à‰°à ‡æ◊ËÕ≈¥
°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ·≈–√—°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à„Àâπ“π¢÷Èπ
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®“°°“√»÷°…“ß“π«‘®—¬¢ÕßÕ—ß§≥“ ®—π∑√æ≈æ—π∏å ·≈–§≥– [2] ¡’°“√π”‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈
‡´≈≈Ÿ‚≈  (Hydroxypropyl methycellulose) À√◊Õ HPMC ·≈– μ“√å™¡—π ”ª–À≈—ß¡“„™â∑” “√‡§≈◊Õ∫
º‘«‰¢à‰°à ´÷Ëß “¡“√∂§ß§ÿ≥¿“æ¢Õß‰¢à‰°à‰¥âπ“π∂÷ß 28 «—π ºŸâ«‘®—¬®÷ß π„®∑’Ë®–π”‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈
‡´≈≈Ÿ‚≈ ¡“„™â„π°“√«‘®—¬§√—Èßπ’È√à«¡°—∫°“√„™â μ“√å™¢â“« “≈’„π°“√∑” “√‡§≈◊Õ∫º‘«‰¢à‰°à ‡π◊ËÕß®“°‰Œ¥√Õ°-
´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ‡ªìπ “√‰Œ‚¥√§Õ≈≈Õ¬¥å∑’Ë‡ªìπæÕ≈‘‡¡Õ√å°÷Ëß —ß‡§√“–Àå (Semi-synthetic polymers)
‰¥â®“°°“√ª√—∫ª√ÿß§ÿ≥ ¡∫—μ‘¢Õß‡´≈≈Ÿ‚≈ „Àâ‡°‘¥°“√·∑π∑’Ë‚§√ß √â“ß‡¥‘¡¥â«¬À¡Ÿà‡¡∑‘≈ (Methyl) ·≈–À¡Ÿà
‰Œ¥√Õ° ’´‚æ√æ‘≈ (Hydroxypropyl) ¡’§ÿ≥ ¡∫—μ‘‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥·≈–‡æ‘Ë¡§«“¡§ßμ—« ·≈–‰¡à‡ªìπ
Õ—πμ√“¬μàÕºŸâ∫√‘‚¿§‡¡◊ËÕπ”¡“„™â‡ªìπ “√‡§≈◊Õ∫º‘«‰¢à‰°à [11]
®“°‡Àμÿº≈¥—ß°≈à“« ºŸâ«‘®—¬®÷ß‰¥â∑”°“√«‘®—¬‡æ◊ËÕ»÷°…“º≈¢Õß°“√‡§≈◊Õ∫º‘«‰¢à‰°à¥â«¬ “√º ¡
√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ∑’Ë¡’μàÕ§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à ª√–‚¬™πå
®“°°“√«‘®—¬π’È “¡“√∂π”‰ª„™â‡æ◊ËÕ·°âªí≠À“·≈–æ—≤π“μàÕ¬Õ¥∑“ß¥â“π°“√√—°…“§ÿ≥¿“æ¢Õß‰¢à‰°à‰¥â ´÷Ëß®–
™à«¬≈¥μâπ∑ÿπ·≈–§à“„™â®à“¬„π¢—ÈπμÕπ°“√‡°Á∫√—°…“‰¢à‰°à∑’Ë√Õ®”Àπà“¬ ≈¥°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß‰¢à‰°à
‡¡◊ËÕ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·∑π°“√‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘μË” Õ’°∑—Èß¬—ß≈¥°“√„™â “√‡§≈◊Õ∫∑’Ë‡ªìππÈ”¡—πÀ√◊Õ “√
 —ß‡§√“–Àå∑’Ë àßº≈„Àâ‡°‘¥Õ—πμ√“¬μàÕºŸâ∫√‘‚¿§‰¥âÕ’°¥â«¬
«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕ»÷°…“º≈¢Õß “√‡§≈◊Õ∫º‘«‰¢à‰°à 2  Ÿμ√ ‰¥â·°à  Ÿμ√∑’Ë 1  μ“√å™¢â“« “≈’§«“¡‡¢â¡¢âπ
‡√‘Ë¡μâπ 2% (WS 2% (w/v)) ·≈– Ÿμ√∑’Ë 2  “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈
‡´≈≈Ÿ‚≈ §«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2% (WS 2% (w/v)+HPMC 2% (w/v))
2. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à 3 ™ÿ¥°“√∑¥≈Õß ‰¥â·°à 1) ‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫
2) ‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ μ“√å™¢â“« “≈’§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2% (WS 2% (w/v)) ·≈– 3) ‰¢à‰°à∑’Ë‡§≈◊Õ∫
º‘«¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ §«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2% (WS 2%
(w/v)+HPMC 2% (w/v))
Õÿª°√≥å·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬
1. «—μ∂ÿ¥‘∫
„™â‰¢à‰°à ¥®“°·¡à‰°à “¬æ—π∏ÿå≈ÕÀ¡—π ∫√“«πå (Lohmann Brown) ®“°ø“√å¡‡≈’È¬ß‰°à‰¢à ’Ë√âÕ¬
ø“√å¡ μ”∫≈ ’Ë√âÕ¬ Õ”‡¿Õ«‘‡»…™—¬™“≠ ®—ßÀ«—¥Õà“ß∑Õß ´÷Ëß‡≈’È¬ß‚¥¬„™â√–∫∫ªî¥ ·≈–‡≈◊Õ°„™â‰¢à‰°à‡∫Õ√å 2 ∑’Ë
¡’πÈ”Àπ—°μàÕøÕßÕ¬Ÿà„π™à«ß 60-65 °√—¡ §«“¡°«â“ß 43-44 ¡‘≈≈‘‡¡μ√ ·≈–§«“¡¬“« 57-59 ¡‘≈≈‘‡¡μ√ ®”π«π
72 øÕß ·≈–∑”°“√∑¥≈Õß∑—π∑’„π«—π∑’Ë·¡à‰°àÕÕ°‰¢à
2. °“√‡μ√’¬¡ “√‡§≈◊Õ∫º‘«‰¢à‰°à
2.1 °“√‡μ√’¬¡ “√‡§≈◊Õ∫º‘«‰¢à‰°à Ÿμ√∑’Ë 1  μ“√å™¢â“« “≈’§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2% (WS 2%
(w/v))
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≈–≈“¬ μ“√å™¢â“« “≈’ 16 °√—¡ ·≈–°≈’‡´Õ√Õ≈ 16 °√—¡ „ππÈ”°≈—Ëπª√‘¡“μ√ 800
≈Ÿ°∫“»°å‡´πμ‘‡¡μ√ ®“°π—Èπ„Àâ§«“¡√âÕπ¥â«¬‡§√◊ËÕß Hot plate magnetic stirrer ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡´’¬ 
‡ªìπ‡«≈“ 30 π“∑’ ®–‰¥â “√‡§≈◊Õ∫º‘«‰¢à‰°à Ÿμ√∑’Ë 1 ∑’Ë¡’§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2%
2.2 °“√‡μ√’¬¡ “√‡§≈◊Õ∫º‘«‰¢à‰°à Ÿμ√∑’Ë 2  “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ° ’´‚æ√-
æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ §«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2% (WS 2% (w/v)+HPMC 2% (w/v))
≈–≈“¬ μ“√å™¢â“« “≈’ 8 °√—¡ ·≈–°≈’‡´Õ√Õ≈ 8 °√—¡ „ππÈ”°≈—Ëπª√‘¡“μ√ 400 ≈Ÿ°∫“»°å
‡´πμ‘‡¡μ√ „Àâ§«“¡√âÕπ¥â«¬‡§√◊ËÕß Hot plate magnetic stirrer ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“
30 π“∑’ æ—°‡°Á∫‰«â„π∫’°‡°Õ√å∑’Ë 1 ®“°π—Èπ≈–≈“¬ HPMC 8 °√—¡ „π “√≈–≈“¬º ¡¢Õß‡Õ∑“πÕ≈§«“¡
‡¢â¡¢âπ 95% ª√‘¡“μ√ 320 ≈Ÿ°∫“»°å‡´πμ‘‡¡μ√ °—∫πÈ”°≈—Ëπª√‘¡“μ√ 80 ≈Ÿ°∫“»°å‡´πμ‘‡¡μ√ „π∫’°‡°Õ√å∑’Ë 2
„Àâ§«“¡√âÕπ¥â«¬‡§√◊ËÕß Hot plate magnetic stirrer ∑’ËÕÿ≥À¿Ÿ¡‘ 75 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 30 π“∑’
®“°π—Èππ” “√≈–≈“¬„π∫’°‡°Õ√å∑’Ë 1 ∑’Ë‡μ√’¬¡‰«âº ¡≈ß„π∫’°‡°Õ√å∑’Ë 2 °«πº ¡·≈–„Àâ§«“¡√âÕπμàÕ∑’ËÕÿ≥À¿Ÿ¡‘
50 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 15 π“∑’ ®–‰¥â “√‡§≈◊Õ∫º‘«‰¢à‰°à Ÿμ√∑’Ë 2 ∑’Ë¡’§«“¡‡¢â¡¢âπ‡√‘Ë¡μâπ 2%
3. °“√‡§≈◊Õ∫º‘«‰¢à‰°à·≈–‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à
3.1 °“√‡§≈◊Õ∫º‘«‰¢à‰°à
‡μ√’¬¡‰¢à‰°à ”À√—∫„™â‡§≈◊Õ∫®”π«π 8 øÕß ®ÿà¡‰¢à‰°à§√—Èß≈– 1 øÕß≈ß„π “√‡§≈◊Õ∫∑’Ë
‡μ√’¬¡‰«â∫π‡§√◊ËÕß Hot plate magnetic stirrer ∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 15 «‘π“∑’ μ—°‰¢à
‰°àÕÕ°¥â«¬μ–·°√ß·∫∫∂’Ë·≈–‡ªÉ“„Àâ “√‡§≈◊Õ∫∑’Ë‡ª≈◊Õ°‰¢à·Àâß¥â«¬‡§√◊ËÕß‡ªÉ“≈¡‡ªìπ‡«≈“ 5 π“∑’ À≈—ß®“°
‡§≈◊Õ∫º‘«‡√’¬∫√âÕ¬·≈â«∑”°“√®—¥«“ß„π·ºß‰¢à‰°àæ≈“ μ‘°·≈–∑”°“√∑¥≈Õß 3 È´” ´÷Ëß°“√‡§≈◊Õ∫º‘«‰¢à‰°à
®–‡§≈◊Õ∫‡À¡◊Õπ°—π∑—Èß Ÿμ√∑’Ë 1  μ“√å™¢â“« “≈’ ·≈– Ÿμ√∑’Ë 2  “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°-
´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ·≈–‡°Á∫√—°…“‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß‰¥â·°à ‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«
¥â«¬ μ“√å™¢â“« “≈’ ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈
‡´≈≈Ÿ‚≈  ‰«â„π·ºß‰¢à‰°àæ≈“ μ‘°∑’Ë‰¡àªî¥Ω“ «“ß‰«â„πÀâÕß‚≈àß·≈–¡’· ß «à“ß àÕß∂÷ß Õÿ≥À¿Ÿ¡‘ÀâÕß‡©≈’Ë¬
28 ± 3°C ‡ªìπ‡«≈“ 35 «—π ∑”°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à 8 §√—Èß §√—Èß≈– 3 øÕßμàÕ 1 ™ÿ¥
°“√∑¥≈Õß (∑”°“√∑¥≈Õß 3 ´È”) „π«—π∑’Ë 0, 5, 10, 15, 20, 25, 30 ·≈– 35 ¢Õß°“√‡°Á∫√—°…“
3.2 ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à
∑”°“√‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß ‰¥â·°à ‰¢à‰°à∑’Ë‰¡à
‡§≈◊Õ∫ ‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ μ“√å™¢â“« “≈’ ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫
‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ‚¥¬„™â§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ∑—ÈßÀ¡¥ 9 §ÿ≥ ¡∫—μ‘ ‰¥â·°à
3.2.1 πÈ”Àπ—°‰¢à‰°à∑—ÈßøÕß ‚¥¬™—ËßπÈ”Àπ—°‰¢à‰°à¥â«¬‡§√◊ËÕß™—Ëß¥‘®‘μÕ≈∑»π‘¬¡ 3 μ”·Àπàß
§√—Èß≈– 1 øÕß ·≈–∫—π∑÷°§à“πÈ”Àπ—°‰¢à‰°à∑’Ë‰¥â„π·μà≈–™ÿ¥°“√∑¥≈Õß
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3.2.2 §«“¡ Ÿß‰¢à¢“« ‚¥¬μÕ°‰¢à‰°à≈ß„π∂“¥√“∫ ·≈â«„™â‡«Õ√å‡π’¬§“≈‘‡ªÕ√å¥â“π≈÷°«—¥
§«“¡ Ÿß¢Õß‰¢à¢“« ‚¥¬®‘È¡≈ß„π‰¢à¢“«∑—ÈßÀ¡¥ 3 μ”·Àπàß√Õ∫‰¢à·¥ß„π∫√‘‡«≥∑’Ë„°≈â‰¢à·¥ß¡“°∑’Ë ÿ¥ ®“°
π—Èππ”§à“§«“¡ Ÿß∑’Ë‰¥â¡“À“§à“‡©≈’Ë¬ · ¥ß¥—ß√Ÿª∑’Ë 1
√Ÿª∑’Ë 1 °“√«—¥§«“¡ Ÿß‰¢à¢“«¥â«¬‡«Õ√å‡π’¬§“≈‘‡ªÕ√å¥â“π≈÷°
3.2.3 §à“§«“¡ ¥¢Õß‰¢à¢“« (Haugh Unit) ‚¥¬„™â Ÿμ√°“√§”π«≥
(HU) = 100 log10 (H-1.7W
0.37 + 7.6) ‡¡◊ËÕ H = §«“¡ Ÿß‰¢à¢“«¢âπ (¡‘≈≈‘‡¡μ√) ·≈– W = πÈ”Àπ—°‰¢à∑—ÈßøÕß
(°√—¡) ∫—π∑÷°§à“§«“¡ ¥¢Õß‰¢à¢“«∑’Ë‰¥â®“°°“√§”π«≥ ®“°π—Èππ”§à“∑’Ë§”π«≥‰¥â¡“®”·π°‡°√¥¢Õß‰¢à‰°à
μ“¡¡“μ√∞“π¢Õß USDA (2000) [12] ‚¥¬ Haugh Unit (HU) ¡“°°«à“ 72 §◊Õ‡°√¥ AA, 71-60 §◊Õ
‡°√¥ A, 59-31 §◊Õ‡°√¥ B ·≈–πâÕ¬°«à“ 30 §◊Õ‡°√¥ C
3.2.4 ‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß ‚¥¬„™âª“°«—¥¢π“¥¿“¬πÕ°¢Õß‡«Õ√å‡π’¬√å§“≈‘‡ªÕ√å «—¥
‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß¥â“πÀπ÷Ëß‰ª¬—ßÕ’°¥â“πÀπ÷Ëß ®“°π—ÈπÕà“π§à“∑’Ë‰¥â·≈–∫—π∑÷°º≈ · ¥ß¥—ß√Ÿª∑’Ë 2 (a)
3.2.5 §«“¡ Ÿß‰¢à·¥ß ‚¥¬„™â‡«Õ√å‡π’¬√å§“≈‘‡ªÕ√å¥â“π≈÷°«—¥∑’Ë¢Õ∫¢Õß‰¢à·¥ß ·≈–Õà“π§à“
„πμ”·Àπàß∑’Ë Ÿß∑’Ë ÿ¥¢Õß‰¢à·¥ß · ¥ß¥—ß√Ÿª∑’Ë 2 (b)
(a) (b)
√Ÿª∑’Ë 2 °“√«—¥‡ âπºà“π»Ÿπ¬å°≈“ß·≈–§«“¡ Ÿß‰¢à·¥ß¥â«¬‡«Õ√å‡π’¬√å§“≈‘‡ªÕ√å (a) °“√«—¥‡ âπºà“π
»Ÿπ¬å°≈“ß¢Õß‰¢à·¥ß¥â«¬ª“°«—¥¢π“¥¿“¬πÕ°¢Õß‡«Õ√å‡π’¬§“≈‘‡ªÕ√å (b) °“√«—¥§«“¡ Ÿß¢Õß‰¢à
·¥ß¥â«¬‡«Õ√å‡π’¬§“≈‘‡ªÕ√å¥â“π≈÷°
3.2.6 ¥—™π’‰¢à·¥ß ‚¥¬„™â Ÿμ√°“√§”π«≥§à“¥—™π’‰¢à·¥ß [13] YI = YH/YD ‡¡◊ËÕ
YI = ¥—™π’¢Õß‰¢à·¥ß YH = §«“¡ Ÿß‰¢à·¥ß (¡‘≈≈‘‡¡μ√) ·≈– YD = ‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß (¡‘≈≈‘‡¡μ√)
·≈–∫—π∑÷°§à“¥—™π’‰¢à·¥ß∑’Ë‰¥â
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3.2.7 §«“¡ Ÿß™àÕßÕ“°“»„πøÕß‰¢à‰°à ‚¥¬„™âª“°«—¥¢π“¥¿“¬πÕ°¢Õß‡«Õ√å‡π’¬√å§“≈‘‡ªÕ√å
«—¥§«“¡ Ÿß™àÕßÕ“°“»„πøÕß‰¢à‰°à®“°‡ª≈◊Õ°‰¢à‰°à¥â“ππÕ°∂÷ß®ÿ¥°÷Ëß°≈“ß™àÕßÕ“°“»¥â“π„πøÕß‰¢à‰°à Õà“π
§à“∑’Ë‰¥â·≈–∫—π∑÷°º≈ · ¥ß¥—ß√Ÿª∑’Ë 3
√Ÿª∑’Ë 3 °“√«—¥§«“¡ Ÿß¢Õß™àÕßÕ“°“»„πøÕß‰¢à¥â«¬ª“°«—¥¢π“¥¿“¬πÕ°¢Õß‡«Õ√å‡π’¬§“≈‘‡ªÕ√å
3.2.8 πÈ”Àπ—°‰¢à¢“« ‚¥¬„™âÕÿª°√≥å·¬°‰¢à¢“«°—∫‰¢à·¥ßÕÕ°®“°°—π π”‰¢à¢“«∑’Ë·¬°‰¥â
‰ª™—Ëß∫π‡§√◊ËÕß™—Ëß¥‘®‘μÕ≈·≈–∫—π∑÷°§à“πÈ”Àπ—°‰¢à¢“«∑’Ë‰¥â
3.2.9 πÈ”Àπ—°‰¢à·¥ß ‚¥¬„™âÕÿª°√≥å·¬°‰¢à¢“«°—∫‰¢à·¥ßÕÕ°®“°°—π π”‰¢à·¥ß∑’Ë·¬°‰¥â
‰ª™—Ëß∫π‡§√◊ËÕß™—Ëß¥‘®‘μÕ≈·≈–∫—π∑÷°§à“πÈ”Àπ—°‰¢à·¥ß∑’Ë‰¥â
º≈°“√«‘®—¬
1. °“√‡§≈◊Õ∫º‘«‰¢à‰°à
≈—°…≥–¢Õß‡ª≈◊Õ°‰¢à‰°àÀ≈—ß°“√‡§≈◊Õ∫‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ æ∫«à“‰¢à‰°à∑’Ë‰¡à
‡§≈◊Õ∫¡’º‘« —¡º— ¢Õß‡ª≈◊Õ°∑’ËÀ¬“∫·≈–¢√ÿ¢√– „π à«π¢Õß‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ μ“√å™¢â“« “≈’∑’Ë‡ª≈◊Õ°¡’
≈—°…≥–‡ªìπ ’¢“«¢ÿàπ·≈–º‘« —¡º— À¬“∫‡≈Á°πâÕ¬ ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’
°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ∑’Ë‡ª≈◊Õ°¡’≈—°…≥–«“« „  ·≈–º‘« —¡º— ‡√’¬∫‡π’¬π · ¥ß¥—ß√Ÿª∑’Ë 4
(a) (b) (c)
√Ÿª∑’Ë 4 ≈—°…≥–¢Õß‡ª≈◊Õ°‰¢à‰°à (a) ‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ (b) ‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ WS 2% (w/v) (c) ‰¢à‰°à∑’Ë
‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v)
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2. ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à
À≈—ß‡°Á∫√—°…“‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28 ± 3°C) ‡ªìπ‡«≈“ 35 «—π º≈
°“√«‘®—¬æ∫«à“ ®“°μ“√“ß∑’Ë 1 πÈ”Àπ—°¢Õß‰¢à‰°à · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v)
·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’πÈ”Àπ—°≈¥≈ß 10.60, 7.19 ·≈– 5.33 °√—¡
μ“¡≈”¥—∫
μ“√“ß∑’Ë 1 πÈ”Àπ—°¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
πÈ”Àπ—°¢Õß‰¢à‰°à∑—ÈßøÕß (g)
√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 62.40 0.41 62.31 0.00 62.03 1.46
5 60.16 0.67 60.65 0.48 61.43 0.77
10 59.30 0.93 59.91 1.44 60.09 1.75
15 59.08 0.16 59.47 1.07 59.80 1.40
20 58.11 1.78 59.22 0.67 59.64 2.23
25 56.63 2.20 59.14 0.82 59.50 0.80
30 54.32 2.48 56.94 1.51 57.95 1.78
35 51.80 1.11 55.12 0.49 56.70 2.22
®“°μ“√“ß∑’Ë 2 §«“¡ Ÿß‰¢à¢“« · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v)
·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’§«“¡ Ÿß‰¢à¢“«≈¥≈ß 3.32, 3.13 ·≈– 2.98 ¡‘≈≈‘‡¡μ√
μ“¡≈”¥—∫
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μ“√“ß∑’Ë 2 §«“¡ Ÿß‰¢à¢“«¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
§«“¡ Ÿß¢Õß‰¢à¢“« (mm)
√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 5.43 0.33 5.58 0.12 5.42 0.36
5 4.58 0.47 4.85 0.05 5.37 0.21
10 3.93 0.24 4.42 0.15 5.18 0.35
15 3.05 0.48 3.78 0.77 4.23 0.35
20 2.45 0.15 3.57 0.48 4.00 0.48
25 2.65 0.13 3.20 0.69 3.48 0.45
30 2.17 0.10 2.45 0.05 2.68 0.03
35 2.11 0.04 2.45 0.03 2.44 0.04
®“°μ“√“ß∑’Ë 3 §à“ HU · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß‰¢à¢“«®“°‡°√¥
AA ‡ªìπ‡°√¥ A „π«—π∑’Ë 5 ‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ WS 2% (w/v) ‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß‰¢à¢“«®“°‡°√¥
AA ‡ªìπ‡°√¥ A „π«—π∑’Ë 5 ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ‡ª≈’Ë¬π·ª≈ß
§ÿ≥¿“æ¢Õß‰¢à¢“«®“°‡°√¥ AA ‡ªìπ‡°√¥ A „π«—π∑’Ë 15
μ“√“ß∑’Ë 3 §à“ HU ¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
§à“§«“¡ ¥¢Õß‰¢à¢“« (HU)√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 72.52 1.77 73.42 2.13 74.57 1.35
5 67.24 0.61 67.33 0.43 72.43 1.15
10 58.47 2.25 63.45 2.18 72.18 0.78
15 46.74 7.04 56.14 1.03 64.24 1.29
20 39.53 1.10 53.93 5.99 61.97 1.21
25 36.68 2.31 43.61 1.37 52.74 5.46
30 23.15 2.25 24.77 1.02 26.70 0.92
35 23.86 0.93 24.22 0.41 24.71 0.70
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®“°μ“√“ß∑’Ë 4 ‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫, ‡§≈◊Õ∫¥â«¬ WS 2%
(w/v) ·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß‡æ‘Ë¡¢÷Èπ 29.29,
19.72 ·≈– 9.75 ¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫
μ“√“ß∑’Ë 4 ‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß¢Õß¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS
2% (w/v)+HPMC 2% (w/v)
‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß (mm)
√–¬–‡«≈“
(«—π)
‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 42.01 42.01 41.85 1.52 41.37 1.36
5 46.00 1.06 43.75 2.99 42.35 0.97
10 47.25 1.66 44.67 1.53 42.22 1.99
15 51.70 1.08 47.98 2.52 43.95 0.28
20 55.43 0.45 52.37 2.45 50.03 0.73
25 55.10 5.51 55.28 4.17 49.50 5.46
30 69.60 1.77 56.68 0.68 50.47 4.35
35 71.30 5.44 59.77 1.12 51.12 6.56
®“°μ“√“ß∑’Ë 5 §«“¡ Ÿß‰¢à·¥ß · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v)
·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’§«“¡ Ÿß‰¢à·¥ß≈¥≈ß 11.63, 9.09 ·≈– 6.16
¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫
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μ“√“ß∑’Ë 5 §«“¡ Ÿß‰¢à·¥ß¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
§«“¡ Ÿß‰¢à·¥ß (mm)
√–¬–‡«≈“
‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)(«—π)
x SD x SD x SD
0 14.70 0.35 14.92 0.51 14.83 0.50
5 12.03 0.08 13.25 1.90 13.56 2.40
10 10.62 1.07 11.58 1.33 13.18 1.57
15 8.55 1.60 10.58 1.94 12.33 1.43
20 6.73 1.49 8.78 1.65 11.07 0.32
25 4.57 0.32 7.97 1.00 10.10 0.96
30 4.10 0.48 6.10 1.00 9.78 2.38
35 3.07 0.13 5.83 0.85 8.67 1.81
®“°μ“√“ß∑’Ë 6 ¥—™π’‰¢à·¥ß · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v) ·≈–
‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’§à“¥—™π’≈¥≈ß 0.31, 0.27 ·≈– 0.18 μ“¡≈”¥—∫
μ“√“ß∑’Ë 6 ¥—™π’‰¢à·¥ß¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
¥—™π’‰¢à·¥ß
√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 0.35 0.03 0.36 0.03 0.35 0.03
5 0.26 0.01 0.30 0.08 0.32 0.02
10 0.23 0.03 0.26 0.03 0.31 0.01
15 0.17 0.03 0.22 0.06 0.28 0.03
20 0.12 0.03 0.17 0.04 0.22 0.01
25 0.08 0.06 0.14 0.03 0.20 0.05
30 0.06 0.01 0.11 0.02 0.19 0.06
35 0.04 0.01 0.09 0.01 0.17 0.06
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®“°μ“√“ß∑’Ë 7 §«“¡ Ÿß™àÕßÕ“°“» · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2%
(w/v) ·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’§«“¡ Ÿß™àÕßÕ“°“»‡æ‘Ë¡¢÷Èπ 12.68, 12.84
·≈– 9.19 ¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫
μ“√“ß∑’Ë 7 §«“¡ Ÿß™àÕßÕ“°“»¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+
HPMC 2% (w/v)
§«“¡ Ÿß™àÕßÕ“°“» (mm)√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 3.45 0.44 3.36 0.36 3.78 0.50
5 8.03 0.78 7.22 0.78 6.20 1.69
10 9.25 0.20 9.58 0.20 8.75 1.31
15 10.48 0.48 10.43 0.48 10.33 0.37
20 11.32 1.03 11.70 1.03 11.18 0.58
25 14.30 1.48 13.90 0.95 10.31 0.87
30 15.53 0.58 14.96 1.33 11.41 0.78
35 16.13 0.38 16.20 0.35 12.97 0.76
®“°μ“√“ß∑’Ë 8 πÈ”Àπ—°‰¢à¢“« · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v)
·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’πÈ”Àπ—°‰¢à¢“«≈¥≈ß 9.41, 7.98 ·≈– 7.40 °√—¡
μ“¡≈”¥—∫
μ“√“ß∑’Ë 8 πÈ”Àπ—°‰¢à¢“«¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
πÈ”Àπ—°‰¢à¢“« (g)√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 35.14 1.18 35.31 1.02 35.54 1.33
5 33.70 1.05 36.80 2.77 35.62 0.48
10 34.69 1.03 34.99 1.50 35.08 1.51
15 33.28 1.46 35.08 1.22 35.63 1.73
20 33.38 1.50 34.15 1.15 35.26 1.16
25 31.72 0.17 31.49 2.63 33.17 0.36
30 28.50 1.50 30.47 0.61 31.83 3.43
35 25.73 0.44 27.33 1.08 28.41 2.09
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®“°μ“√“ß∑’Ë 9 πÈ”Àπ—°‰¢à·¥ß · ¥ß„Àâ‡ÀÁπ«à“‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫¥â«¬ WS 2% (w/v)
·≈–‡§≈◊Õ∫¥â«¬ WS 2% (w/v)+HPMC 2% (w/v) ¡’πÈ”Àπ—°‰¢à·¥ß‡æ‘Ë¡¢÷Èπ 6.49, 7.20 ·≈– 5.75 °√—¡
μ“¡≈”¥—∫
μ“√“ß∑’Ë 9 πÈ”Àπ—°‰¢à·¥ß¢Õß‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ·≈–‡§≈◊Õ∫ WS 2% (w/v)+HPMC
2% (w/v)
πÈ”Àπ—°‰¢à·¥ß (g)√–¬–‡«≈“
(«—π) ‰¡à‡§≈◊Õ∫ ‡§≈◊Õ∫ WS 2% (w/v) ‡§≈◊Õ∫ WS 2% (w/v)+HPMC 2% (w/v)
x SD x SD x SD
0 15.77 0.11 15.73 1.07 15.73 0.87
5 16.08 0.90 15.72 0.24 15.80 0.26
10 16.23 0.79 15.82 1.80 15.83 1.44
15 17.39 0.46 16.95 0.07 16.83 1.40
20 17.60 0.31 17.31 0.89 17.30 0.28
25 18.27 0.28 18.25 2.03 18.12 0.28
30 21.85 1.22 20.79 0.35 19.74 0.95
35 22.26 0.90 22.93 1.34 21.48 0.96
 √ÿªº≈°“√«‘®—¬
1. °“√‡§≈◊Õ∫º‘«‰¢à‰°à
®“°°“√»÷°…“°“√‡§≈◊Õ∫º‘«‰¢à‰°à æ∫«à“ ‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ μ“√å™¢â“« “≈’∑’Ëº‘«‡ª≈◊Õ°‰¢à¡’
≈—°…≥–‡ªìπ ’¢“«¢ÿàπ·≈–º‘« —¡º— ¢Õß‡ª≈◊Õ°À¬“∫‡≈Á°πâÕ¬´÷Ëß·μ°μà“ß®“°‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ “√º ¡
√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ∑’Ëº‘«‡ª≈◊Õ°‰¢à®–¡’≈—°…≥–«“« „  ·≈–º‘« —¡º— 
¢Õß‡ª≈◊Õ°‡√’¬∫‡π’¬π
2. ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à
®“°°“√»÷°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à æ∫«à“ ‡¡◊ËÕ‡°Á∫√—°…“‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß
‰¥â·°à ‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ μ“√å™¢â“« “≈’ ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ “√º ¡√–À«à“ß
 μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈  ‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28 ± 3°C) ‡ªìπ‡«≈“ 35 «—π º≈°“√
«‘®—¬ √ÿª‰¥â«à“°“√‡§≈◊Õ∫º‘«‰¢à‰°à¥â«¬ “√‡§≈◊Õ∫ Ÿμ√∑’Ë 2  “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°-
´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈   “¡“√∂√—°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à∑—Èß 9 §ÿ≥ ¡∫—μ‘‰¥â¥’∑’Ë ÿ¥ ‚¥¬
¡’πÈ”Àπ—°‰¢à‰°à∑—ÈßøÕß §«“¡ Ÿß‰¢à¢“« §«“¡ Ÿß‰¢à·¥ß §à“¥—™π’‰¢à·¥ß·≈–πÈ”Àπ—°‰¢à¢“«≈¥≈ßπâÕ¬∑’Ë ÿ¥
√«¡∂÷ß¡’‡ âπºà“π»Ÿπ¬å°≈“ß‰¢à·¥ß §«“¡ Ÿß¢Õß™àÕßÕ“°“»„πøÕß‰¢à·≈–πÈ”Àπ—°‰¢à·¥ß‡æ‘Ë¡¢÷ÈππâÕ¬∑’Ë ÿ¥
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Õ’°∑—Èß¬—ß “¡“√∂√—°…“§ÿ≥¿“æ¢Õß‰¢à¢“«‡°√¥ AA ‰¥âπ“π∑’Ë ÿ¥‡ªìπ‡«≈“∂÷ß 15 «—π ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‰¢à
∑’Ë ‰¡à‡§≈◊Õ∫ ·≈–‡§≈◊Õ∫¥â«¬ μ“√å™¢â“« “≈’ À≈—ß‡°Á∫√—°…“‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß
(28 ± 3°C) ‡ªìπ‡«≈“ 35 «—π
Õ¿‘ª√“¬º≈°“√«‘®—¬
1. °“√‡§≈◊Õ∫º‘«‰¢à‰°à
®“°°“√«‘®—¬æ∫«à“ ‰¢à‰°à∑’Ë‡§≈◊Õ∫¥â«¬ μ“√å™¢â“« “≈’∑’Ëº‘«‡ª≈◊Õ°‰¢à¡’≈—°…≥–‡ªìπ ’¢“«¢ÿàπ·≈–
º‘« —¡º— ¢Õß‡ª≈◊Õ°À¬“∫‡≈Á°πâÕ¬ ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“° μ“√å™¢â“« “≈’‡ªìπ “√ª√–‡¿∑‰Œ‚¥√§Õ≈≈Õ¬¥å
¡’ ¡∫—μ‘„π°“√≈–≈“¬πÈ”·≈–∑”„Àâ‡°‘¥ “√≈–≈“¬∑’Ë¡’≈—°…≥–‡ªìπ§Õ≈≈Õ¬¥å∑’Ë¡’§«“¡¢âπÀπ◊¥ ‡¡◊ËÕ‡§≈◊Õ∫∑’Ë
º‘«‡ª≈◊Õ°‰¢à‰°à®÷ß∑”„Àâ¡’≈—°…≥–‡ªìπ ’¢“«¢ÿàπ·≈–º‘« —¡º— ¢Õß‡ª≈◊Õ°À¬“∫‡≈Á°πâÕ¬ ÷´Ëß·μ°μà“ß®“°‰¢à‰°à
∑’Ë‡§≈◊Õ∫¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ∑’Ëº‘«‡ª≈◊Õ°‰¢à®–¡’≈—°…≥–«“«
„  ·≈–º‘« —¡º— ¢Õß‡ª≈◊Õ°‡√’¬∫‡π’¬π Õ—π‡π◊ËÕß¡“®“°¡’ à«πº ¡¢Õß‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ∑’Ë¡’
§ÿ≥ ¡∫—μ‘‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥·≈–‡æ‘Ë¡§«“¡§ßμ—«∑’Ë¡’≈—°…≥–‡ªìπ‡®≈„  ‰¡à¡’ ’ ‡¡◊ËÕ‡§≈◊Õ∫∑’Ëº‘«‡ª≈◊Õ°
‰¢à‰°à®÷ß∑”„Àâ “√‡§≈◊Õ∫‡°“–∑’Ë‡ª≈◊Õ°‰¢à‰°à‰¥â¥’·≈–¡’≈—°…≥–«“«„  º‘« —¡º— ¢Õß‡ª≈◊Õ°‡√’¬∫‡π’¬π
2. ‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à
®“°°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à∑—Èß 3 ™ÿ¥°“√∑¥≈Õß‰¥â·°à ‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫
‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ μ“√å™¢â“« “≈’ ·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°-
´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ‚¥¬‡°Á∫√—°…“‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (28 ± 3°C) ‡ªìπ‡«≈“ 35 «—π º≈°“√«‘®—¬ √ÿª‰¥â«à“
‰¢à‰°à∑’Ë‰¡à‡§≈◊Õ∫ ‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ μ“√å™¢â“« “≈’·≈–‰¢à‰°à∑’Ë‡§≈◊Õ∫º‘«¥â«¬ “√º ¡√–À«à“ß μ“√å™¢â“«
 “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈ ¡’πÈ”Àπ—°‰¢à‰°à∑—ÈßøÕß≈¥≈ß 10.60, 7.19 ·≈– 5.33 °√—¡ μ“¡≈”¥—∫
∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ¿“¬„πøÕß‰¢à∑”„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬·°ä ·≈–§«“¡™◊Èπ
ºà“π∑“ß√Ÿ¢Õß‡ª≈◊Õ°‰¢à ‡ªìπ‡Àμÿ„ÀâπÈ”Àπ—°‰¢à‰°à∑—ÈßøÕß≈¥≈ß ´÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß‡®π√ß§å §”¡ß§ÿ≥
·≈–§≥– [5] ∑’Ëæ∫«à“πÈ”Àπ—°‰¢à‰°à®–≈¥≈ßμ“¡√–¬–‡«≈“„π°“√‡°Á∫√—°…“∑—Èßπ’È§«“¡ Ÿß‰¢à¢“«≈¥≈ß 3.32,
3.13 ·≈– 2.98 ¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫ Õ—π‡π◊ËÕß¡“®“°Õß§åª√–°Õ∫¿“¬„π¢Õß‰¢à¢“«¡’§«“¡™◊ÈπÕ¬Ÿà∂÷ß
87.60% ‡¡◊ËÕºà“π‰ª 35 «—π ‰¢à¢“«®–¡’°“√ Ÿ≠‡ ’¬§«“¡™◊ÈπÕÕ°‰ªºà“π∑“ß√Ÿ¢Õß‡ª≈◊Õ°‰¢à‰°à ∑”„Àâ
ª√‘¡“μ√¢Õß‰¢à¢“«≈¥≈ß §«“¡ Ÿß¢Õß‰¢à¢“«®÷ß≈¥≈ß¥â«¬ Õ’°∑—Èß§ÿ≥¿“æ¢Õß‰¢à¢“«‡ªìπμ—«∫àß™’È∂÷ß§«“¡ ¥
¢Õß‰¢à‰°à [14] ´÷Ëß§«“¡ ¥¢Õß‰¢à‰°àμ“¡À≈—° “°≈®–„™â°“√§”π«≥À“§à“ Haugh Unit ®“°º≈°“√»÷°…“
§à“§«“¡ ¥‰¢à¢“«æ∫«à“ ‰¢à‰°à∑’Ë¡’√–¬–‡«≈“°“√‡°Á∫√—°…“¡“°¢÷Èπ√«¡∂÷ßπÈ”Àπ—°·≈–§«“¡ Ÿß‰¢à¢“«≈¥≈ß
®–¡’º≈μàÕ§à“§«“¡ ¥‰¢à¢“«´÷Ëß®–≈¥≈ß¥â«¬‡™àπ°—π ∑”„Àâ‰¢à‰°à¡’°“√‡ª≈’Ë¬π·ª≈ß§ÿ≥¿“æ¢Õß‰¢à¢“«®“°‡°√¥
AA ‡ªìπ‡°√¥ A „π«—π∑’Ë 5, 5 ·≈– 15 μ“¡≈”¥—∫ √«¡∂÷ß°“√∑’Ë‰¢à¢“«‡°‘¥°“√ Ÿ≠‡ ’¬πÈ”ÕÕ°‰ªºà“π∑“ß√Ÿ
¢Õß‡ª≈◊Õ°‰¢à‰°à ·≈–‡π◊ËÕß®“°‰¢à¢“«¡’§«“¡‡¢â¡¢âππâÕ¬°«à“‰¢à·¥ß πÈ”®“°‰¢à¢“« à«πÀπ÷Ëß®÷ß·æ√à‡¢â“‰ª„π
‰¢à·¥ß¥â«¬·√ß¥—πÕÕ ‚¡μ‘§ (Osmotic Pressure) ºà“π∑“ß‡¬◊ËÕÀÿâ¡‰¢à·¥ß∑”„Àâ‰¢à·¥ß¢¬“¬„À≠à¢÷Èπ ‰¡à
‡ªìπ∑√ß°≈¡·≈–¡’≈—°…≥–·∫π√“∫≈ß ‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‰¢à·¥ß®÷ß‡æ‘Ë¡¢÷Èπ 29.29, 19.72 ·≈– 9.75
¡‘≈≈‘‡¡μ√ ·≈–§«“¡ Ÿß¢Õß‰¢à·¥ß®÷ß≈¥≈ß 11.63, 9.09 ·≈– 6.16 ¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫ ·≈–À“°‡ âπ
ºà“π»Ÿπ¬å°≈“ß·≈–§«“¡ Ÿß‰¢à·¥ß‡ª≈’Ë¬π·ª≈ß‰ª §à“¥—™π’‰¢à·¥ß°Á®–‡ª≈’Ë¬π‰ª¥â«¬ ‡π◊ËÕß®“°¥—™π’‰¢à·¥ß
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§◊Õ§à“∑’Ë‰¥â®“°°“√π”§«“¡ Ÿß·≈–‡ âπºà“»Ÿπ¬å°≈“ß‰¢à·¥ß∑’Ë‰¥â¡“§”π«≥μ“¡ Ÿμ√ ‡æ◊ËÕ„Àâ‰¥â§à“¥—™π’‰¢à·¥ß
´÷Ëß‡ªìπ§à“¡“μ√∞“π∑’Ë„™â°”Àπ¥§ÿ≥¿“æ‰¢à‰°à §à“¥—™π’‰¢à‰°à¡“°· ¥ß∂÷ß‰¢à‰°à¡’§«“¡ ¥¡“° ·μàÀ“°‰¢à‰°à
∑’Ë¡’√–¬–‡«≈“°“√‡°Á∫√—°…“∑’Ëπ“π ¥—™π’‰¢à·¥ß°Á®–¡’§à“≈¥≈ß ‡¡◊ËÕ‡°Á∫√—°…“‰¢à‰°à‰«â‡ªìπ‡«≈“ 35 «—π §à“¥—™π’
‰¢à·¥ß®÷ß≈¥≈ß 0.31, 0.27 ·≈– 0.18 μ“¡≈”¥—∫ ®“°°“√∑’Ë§«“¡ Ÿß¢Õß™àÕßÕ“°“»„πøÕß‰¢à¡’¢π“¥‡æ‘Ë¡¢÷Èπ
12.68, 12.84 ·≈– 9.19 ¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫ Õ“®‡ªìπº≈¡“®“°°“√ Ÿ≠‡ ’¬·°ä ·≈–§«“¡™◊Èπºà“π√Ÿ
‡ª≈◊Õ°‰¢à‰°à∑”„Àâ‡°‘¥™àÕßÕ“°“»¿“¬„πøÕß‰¢à¢÷Èπ À“°¡’°“√ Ÿ≠‡ ’¬·°ä ·≈–§«“¡™◊Èπ¡“° ™àÕßÕ“°“»„π
øÕß‰¢à°Á®–¢¬“¬„À≠à¢÷Èπ √«¡∂÷ßπÈ”Àπ—°‰¢à¢“«≈¥≈ß 9.41, 7.98 ·≈– 7.40 °√—¡ ·≈–πÈ”Àπ—°‰¢à·¥ß‡æ‘Ë¡¢÷Èπ
6.49, 7.20 ·≈– 5.75 °√—¡ μ“¡≈”¥—∫ Õ—π‡π◊ËÕß¡“®“°‚§√ß √â“ß¢Õß‰¢à‰°àª√–°Õ∫¥â«¬‰¢à¢“«¡“°∂÷ß 60%
‰¢à‰°à∑’Ë¡’πÈ”Àπ—°¡“°‰¢à¢“«·≈–‰¢à·¥ß°Á®–¡’πÈ”Àπ—°¡“°‡™àπ°—π [15] ·μà‡¡◊ËÕ√–¬–„π°“√‡°Á∫√—°…“‰¢à‰°à‡æ‘Ë¡¢÷Èπ
‰¢à¢“«∑’ËÕß§åª√–°Õ∫¿“¬„π¡’§«“¡™◊ÈπÕ¬Ÿà∂÷ß 87.60% ®–¡’°“√ Ÿ≠‡ ’¬§«“¡™◊ÈπÕÕ°‰ªºà“π∑“ß√Ÿ¢Õß‡ª≈◊Õ°
‰¢à‰°à‡ªìπ‡Àμÿ„Àâ‰¢à¢“«¡’πÈ”Àπ—°≈¥≈ß ·≈–‡π◊ËÕß®“°‰¢à¢“«¡’§«“¡‡¢â¡¢âππâÕ¬°«à“‰¢à·¥ß πÈ”®“°‰¢à¢“« à«π
Àπ÷Ëß®÷ß·æ√à‡¢â“‰ª„π‰¢à·¥ß¥â«¬·√ß¥—πÕÕ ‚¡μ‘§ (Osmotic Pressure) ºà“π∑“ß‡¬◊ËÕÀÿâ¡‰¢à·¥ß∑”„Àâ‰¢à·¥ß¡’
¢π“¥„À≠à¢÷Èπ·≈–¡’πÈ”Àπ—°‡æ‘Ë¡¡“°¢÷Èπ
®“°º≈°“√«‘®—¬ √ÿª‚¥¬√«¡‰¥â«à“°“√‡§≈◊Õ∫º‘«‰¢à‰°à¥â«¬ “√‡§≈◊Õ∫ Ÿμ√∑’Ë 2  “√º ¡√–À«à“ß
 μ“√å™¢â“« “≈’°—∫‰Œ¥√Õ°´’‚æ√æ‘≈‡¡∑‘≈‡´≈≈Ÿ‚≈   “¡“√∂√—°…“§ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ¢Õß‰¢à‰°à∑—Èß 9
§ÿ≥ ¡∫—μ‘‰¥â¥’∑’Ë ÿ¥ ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“° “√‡§≈◊Õ∫ Ÿμ√∑’Ë 2 ¡’ à«πº ¡¢Õß‰Œ¥√Õ° ’´‚æ√æ‘≈‡¡∑‘≈
‡´≈≈Ÿ‚≈ ´÷Ëß¡’§ÿ≥ ¡∫—μ‘‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥·≈–§«“¡§ßμ—« ∑”„Àâ “√‡§≈◊Õ∫‡°“–∑’Ëº‘«¢Õß‡ª≈◊Õ°‰¢à‰°à
‰¥â¥’·≈–¡’ª√– ‘∑∏‘¿“æ ®÷ß™à«¬≈¥°“√ºà“π‡¢â“ÕÕ°¢Õß·°ä ·≈–§«“¡™◊Èπºà“π∑“ß√Ÿ¢Õß‡ª≈◊Õ°‰¢à‰°àÕ—π‡ªìπ
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ªÑÕß°—π°“√´÷¡ºà“π‡¢â“ÕÕ°¢Õß§«“¡™◊Èπ·≈–‡ªìπÕ’°«‘∏’°“√Àπ÷Ëß∑’Ë™à«¬¬◊¥Õ“¬ÿ¢Õß‰¢à‰°à∑’Ë‡°Á∫√—°…“„πÕÿ≥À¿Ÿ¡‘
ÀâÕß‰¥â‡ªìπÕ¬à“ß¥’
‡Õ° “√Õâ“ßÕ‘ß
1. Kammongkun, J., Boonjue, C., Prapasawat, C., & Leotaragul, A. (2014). Effect of layer
breed, torage temperature and time on egg quality. KhonKaen Agriculture Journal, 42(1),
223-229. (in Thai).
2. Chantaraponpan, A., Boonna, S., & Khamprasong, N. (2016). Physical quality and shelf
life of eggs coated with a mixture of tapioca starch-hydroxy propyl methycellulose. KhonKaen
Agriculture Journal, 44(1), 505-510. (in Thai).
3. Wardy, W., Torrico, D., Jirarat, W., Saalia, F., & Prinyawiwatkul, W. (2011). Chitosan-
soybean oil emulsion coating affects physic-functional and sensory quality of eggs during
storage. LWT-Food Science and Technology, 44(10), 2349-2355.
4. Lokaewmanee, K. (2015). Factors affecting quality of eggs. Kasetsart Extension Journal,
60(2), 1-8. (in Thai).
SWU Sci. J. Vol. 36 No. 1 (2020)204
5. Kammongkun, J., Boonjue, C., Prapasawat, C., & Leotaragul, A. (2014). Effect of layer
breed, storage temperature and time on egg quality. KhonKaen Agriculture Journal, 42(1),
223-229. (in Thai).
6. Suppakul, P., Jutakorn, K., & Bangchokedee, Y. (2010). Efficacy of cellulose-based coating
on enhancing the shelf life of fresh eggs. Journal of Food Engineering, 98(2), 207-213.
7. Foster, T. J. (2010). Hydrocolloids structure and properties. The building blocks for
structure. Shaping and Transformation in the Engineering of Polysaccharides, A Marie
Curie Initial Training Network, Unilever Food and Health Research Institute, Netherlands.,
March 29-31, 2010.
8. Torrico, D. D., Jirarat, W., No, H. K., Prinyawiwatkul, W., Ge, B., & Ingram, D., (2010).
A novel emulsion coating and its effects on internal quality and shelf life of eggs during
room temperature storage. International Journal of Food Science and Technology, 45(11),
2241-2249.
9. Khunthachai, W. (2012). Development edible films and coatings based on rice flour and
application of Toffee fruit (Research report). Rajamangala University of Technology
Suvarnabhumi, Phra Nakhon Si Ayutthaya, Thailand.
10. Auvergne, R., Morel, M., Menut, P., GianI, O., Guilbert, S., & Robin, J. (2008). Reactivity
of wheat gluten protein during mechanical mixing: Radical and nucleophilic reactions for
the addition of molecules on sulfur. Biomacromolecules, 9(2), 664-671.
11. Phadtare, D., Phadtare, G., B, N., & Asawat, M. (2014). Hypromellose-a choice of polymer
in extended release tablet formulation. World Journal of Pharmacy and Pharmaceutical
Sciences, 3(9), 551-566.
12. United States Department of Agriculture (USDA). (2000). Egg-grading manual. Agricultural
Handbook Number 75.
13. Lokaewmanee, K., Pramul, A., & Kotmanee, A. (2016). Effect of Butea monosperma
(Lam.) Taub flower powder supplementation in layer diet on egg production and egg
quality. King Mongkutûs Agricultural Journal, 34(3), 86-95. (in Thai).
14. Suryani, Y., Kinasih, I., Julita, U., Cahyanto, T., Putra, R. E., Ramdhani, M. A., Purwat, F.
E., & Parwat, K. (2017). Effect of propolis coating on the quality of eggs: Microbial
contamination and Haugh Unit. Research Journal of Pharmaceutical, Biological and
Chemical Sciences, 8(2), 1776-1784.
15. Wichasit, N., Charoensook, R., Phoosathian, B., Plerdkhunthod, C., & Incharoen, T. (2017).
Comparison of production performances and egg quality traits in White Leghorn and Rhode
Island Red chickens under tropical condition. KhonKaen Agriculture Journal, 45(1),
753-757. (in Thai).
